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Coordinate System 
Transformation 

Written by Paul Bourke 
June 1996 



There are three prevalant coordinate systems for describing geometry in 3 space, 
cartesian, cylindrical, and spherical (polar). They all provide a way of uniquely defining 
any point in 3D. 

The following illustrates the three systems. 

P 




Equations for converting between cartesian and cylindrical coordinates 
x = r cos(8) r = / /x 2 + y 2 sin(8) =y /J y 2 

y=rsin(8) 8 = arctan(y/x) 003(8) = x/Jx*+ y 2 

z = z z = z 

Equations for converting between cylindrical and spherical coordinates 

r = R sin(0) R =A / r 2 + z 2 sin(0) = r /JP + z 2 

z = r cos(0) 0 = arctan(r/z) cos(0) =z/J r*+ z 2 
8=8 8=8 
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Equations for converting between cartesian and spherical coordinates 

x = R sin(0) cos(8) R =Jx 2 + y 2 + z 2 

y - R sin(0) sin(8) 8= erctan(y/x) 

z = R cos(0) 0 = arctan^x 2 * y 2 /z) 
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